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Table 1 The laboratorial results of soil samples

& KRB (mm) L FE A B BB T 4 /A RRR (mm) BEANMEAREEREE (%) YR ARA
%5  2~Imm 1~0.5mm  0.5-0.25mm 0.25~0.05mm 0.05~0.02mm 0.02~0.002mm <0.002mm (%)  ppm
S-01 13.71/11.38 4.68/6.40  42.56/33.91  24.60/37.80 3.36/3.70 3.63/4.87 7.46/1.94  0.40 18.14
S-02 1.53/0.67 1.27/1.12  44.60/34.95  34.67/55.55  11.52/1.03 2.37/1.47 4.03/5.21  0.98 27.49
S-03 8.42/7.51 1.56/1.92  10.52/9.83  68.71/73.78 5.41/0.38 1.86/2.95 3.52/3.63  0.23 14.33
S—04 10.39/12.01 2.37/4.05  19.20/19.00  20.04/33.16 9.30/5.72 13.88/10.12  24.83/15.94 1.333 66.703
S-05 11.10/12.57 4.10/3.25  16.27/17.52  31.41/41.32 9.83/6.02 13.06/11.84  14.23/7.48  0.94 30.28
S-06 0.96/1.34  0.51/2.08  27.20/22.10  54.00/57.39 2.96/2.20 4.79/9.02 9.58/5.87  3.38 115.10
5-07 3.28/2.92  0.69/0.96  11.25/12.18  25.85/40.24  12.43/8.66  26.70/22.76  19.80/12.28 1.77 83.13
S-08 1.72/2.32  1.40/1.44  4.17/15.13  21.65/52.91  22.17/11.51  26.09/13.16  22.80/3.53  1.99 98.68
S-09 4.012.75 1.1272.18 11.24/28.12  24.02/46.87  27.40/11.06  20.43/7.67 11.79/1.26  3.14 302.92
S-10 6.06/4.05 1.04/1.58  23.12/17.52  50.20/67.88 5.66/4.64 6.15/2.99 7.77/1.34  1.90 114.68
S-11 4.182.16 1.512.15  18.60/16.96  39.60/46.30 6.50/7.29 5.49/15.55 24.11/9.59  1.49 59.48
S-12 6.36/5.05 2.12/3.09  32.78/22.64  20.89/57.37  15.75/8.06 11.85/6.10 10.25/1.69  2.53 102.96
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Table 2 Fractal dimension of soil under various land-use methods
BHa%ms TS R £y TR AR SRR E)SEY - &
32°29°44.1"N
S-01 80°10°0.80°E HEF L B MM E 2.5650/2.3371 0.9147/0.9810
32°24°48.6"N
S-02 70°46" 128 BERY BHEAT 2.4187/2.4320 0.9460/0.8475
32°36'26.5'N
S—-03 80°00"3.90°E HERE L MR MR 2.3767/2.3817 0.9039/0.8691
33°26°28.2'N
S-04 79°47°13.6E R L Bt 2.7833/2.7013 0.9917/0.9727
S-05 nfﬂlﬂN B E L B 2.6868/2.5773 0.9907/0.9844
79°29°1.7E
32°17°31.1"N
S—06 79°58°51.3°F BIEM+ HEERE 2.5639/2.4982 0.9054/0.9559
31°20°34.9'N
S-07 79°46°47 S'E BHER R L R 2.7419/2.6566 0.9581/0.9717
30°12°44.3'N
S-08 81°12°3. S0 PHERE R L iz, 3] 2.7612/2.4403 0.9305/0.9736
30°14°53.0'N
$—09 81°10° 42 .6'F HBEAL: HEERS 2.6541/2.2702 0.9396/0.9785
32°27°37.6'N
S-10 80°09' 32 4°E PHEER T s 3:0) 2.5457/2.2234 0.9474/0.9551
33°26°13.6'N
S-11 79°45°36.7'E HEAG L BEER 2.7443/2.6027 0.9197/0.9835
30°11°28.7'N
S—12 81°16'22. 8'E HILER L [=F 3 8 2.6276/2.3026 0.9866/0.9821

* HLARALER AR R4k

3.2 SMEHELBFA

DAL E T R R T IIARR, & B R
SHEBK, DR EBERERER/D, ZRIA
ISt , A Z SR CAR T IRARYS#T , IR 3%
Ro ABFOAN LG R R A TN
ERINER R, T LR & R A A F A 215 3
RATBRAISMNR, 8K 2 PRSRE LA AT
RBATGFR A (E 5), PrR X 308 4 %

STELHER(D, ) IR/ R R AR H(2.7351) > it
(2.6829) > FEE B #1(2.6475) > WA EMN E i
(2.4535); A RGHAR ST L (D,): #itb
(2.6393) >#}38(2.4401) > H ZEEEH#0(2.4184) >
RO EMNE I (2.3836), BEMELBE . +
BERMERRETREETRERNFEADIMEREZ
—,EX T ARE FE AR A T R
FORSR A B, AW T AR LR AT+ 85



#T IS AERRTRETRR LM RIE RN A 61

B, TR ZRHURFEFT Bl THRZ
BB 3 , 5 A NIRIE  BF b 7E AT BhfE
FITF , RE5 R 2 5 T X Bt s ARoBt LLRT B BB
THE G, A KA IE R T YRR, T
MEMAR SR E R ITRMER 38, R 5 ik

B, RmeER. B, B PERAEBLGE R
B S RARAE , th BE RE B R R AR SR AR B AR
AP+ SFHERE T UK ARE S Z K
Fo B 5 PiInEREN LB ITRIESIER TX—
RO RIREREHER TRE=M,

35

e

BL: #

HP: /35 [ F 4

CL: # itb

PB: i Ei i A F 1

[ WU R A2
1 ARG 4L

BL HP CL

PB

HS5 FRIMFMAFXTHLRSMEL LIS

Fig.5 Statistical assessment of soil fractal dimension of soil under various land-use methods
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Table 3 Fractal dimension of soil in different depth
SRR TR
(cm) BL HP CL PB
0~5  2.6983/2.6731 2.6406/2.1989 2.4792/2.0943 1.9525/1.8142
510 2.8402/2.5168 2.6067/2.2253 2.4799/2.0747 2.4151/2.2980
10~15 2.8031/2.5787 2.6996/2.4490 2.7316/2.4035 2.4925/2.5158
15~20 2.7278/2.6331 2.7522/2.5991 2.7520/2.5301 2.7442/2.2840
20~30 2.5866/2.4416 2.4263/2.2453 2.6301/2.4089 2.2230/2.1480
30~40 2.6233/2.5146 2.3900/2.6434 2.7163/2.6621 2.3749/2.2983
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Fig.8 Fractal dimension of soil particle size and micro-aggregate distribution(D, and D, )in different profile depth
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Fractal Characteristics of Soil and its Application in the Arid
and Semi-arid Region, Tibet Plateau

WANG Xiao-dan', LIU Gang-cai' , LIU Shu-zhen' and NAN Da-wa®
(1. Institute of Mountain Hazards and Environment , Chinese Academy of Science and Ministry of Water
Conservancy, Rd, No.9, section 4 of Renming South , Chengdu 610041;
2. Tibet Geology and Geothermy Team, Rd, Jingzhu, Lasa 850000)

Abstract : Based on sampling and measuring whole and layered samples, fractal dimension have been figured out

by the principle of soil particle size. The study also analyzed the relationship between fractal dimension and land

— use patterns, soil fertility. Even discussed vertical distribution character of fractal dimension in various depth

of profile. The results indicates that (i), fractal dimension can been applied to estimate symmetrical degree of soil

texture and even can show indirectly the effect of environment change and human activities on soil properties,

(ii) , there is an obvious correlation between fractal dimension of and soil fertility, i.e. when the fractal dimen-

sion of soil particle size distribution Dp<2. 65 and he fractal dimension of soil micro ~ aggregate size distribution
Da<2.44 soil fertility is best, (iii), Dp value and Da value would fluctuate flexuously with soil depth. The

depth which peak value of fractal dimension exists in is quite relative to land — use methods and human activities.

Keywords: soil; fractal character; land use; soil fertility; Ali



